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[57] ABSTRACT

This electronic component assembly includes: a body
construction comprising a planar base portion, a fin
provided as projecting from the planar base portion of
the body construction, and a heat generating element
fixedly attached to the planar base portion of the body
construction. Thereby, very good heat dissipation is
made available for the heat generating element, since no
intermediate heat dissipating plate is used.

10 Claims, 13 Drawing Sheets
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FIG 11
PRIOR ART
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ELECTRONIC COMPONENT ASSEMBLY WITH
DIRECT MOUNTING FOR PROPER AND
EFFECTIVE COOLING

This application is a continuation of U.S. application
Ser. No. 07/319,894, filed Mar. 7, 1989, now aban-
doned, which is a continuation of Ser. No. 07/143,267
filed Jan. 5, 1988, abandoned, which is a continuation of
Ser. No. 06/847,514 filed Apr. 3, 1986, abandoned.

BACKGOUND OF THE INVENTION

The present invention relates to the field of electronic
component assembly construction, and more specifi-
cally relates to an electronic component assembly
which is constructed so as to have good thermal charac-
teristics by having good heat dissipation.

Generally, an electronic component assembly such as
a solid state relay is built with a structure which is
~adapted to dissipate heat generated in said electronic
component assembly. In FIG. 6 of the accompanying
drawings, a front view of a typical prior art type such
electronic component assembly is shown for explaining
its thermal deficiencies. In this construction, a power
semiconductor device 4 such as a thyristor, which is
prone to generate a considerable amount of heat during
operation, is mounted to the upper surface in the figure
of an insulating plate 3. This insulating plate 3 is then
mounted with 1ts lower surface on the upper surface of
a heat dissipation plate 2, the lower surface of which is
fixedly mounted on the inner surface (the upper surface
1n the figure) of the bottom portion § of a case 1 for the
electronic component assembly. And, quite typically, in
order to encourage the dissipation of heat, the outer
surface (the lower surface in the figure) of the case 1 of
the electronic component assembly is provided with a
plurality of heat dissipation fins 6, for cooling said elec-
tronic component assembly by the circulation of air
therethrough: thus, these fins 6 and the bottom portion
S of the case 1 together constitute a heat dissipating
assembly 7. In mounting this electronic component
assembly to an electronic system, typically the base 5 of
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the electronic component assembly is mounted to a base

board with the fins 6 protruding.

This electronic component assembly. has thermal
properties as illustrated by the thermal equivalent dia-
gram of FIG. 7. Specifically, there is present a thermal
- resistivity denoted as Ra between the power semicon-
ductor device 4 and the heat dissipation plate 2, a ther-
mal resistivity denoted as Rb between said heat dissipa-
tion plate 2 and the heat dissipating assembly 7, and a
thermal resistivity denoted as Rc between said heat
dissipating assembly 7 and the atmosphere denoted as 8:;
and these three thermal resistivities Ra, Rb, and Rc are
combined in series. Accordingly, there is present a con-
siderable total overall thermal resistivity between -the
power semiconductor device 4 and the atomsphere 8,
and this can cause the heat dissipating effect to be poor.

According to such a prior art type of construction for
an electronic component assembly, since the heat dissi-
pating assembly 7 is constituted as a separate compo-
nent part, the heat dissipating performance varies a
great deal depending upon whether such a heat dissipat-
ing assembly is used or not, and, even when such a heat
dissipating assembly is used, the contact between said
heat dissipating assembly 7 and the heat dissipation plate
2 may be impaired by thermal deformation of said heat
dissipation plate 2, thus gausing an increase in the ther-
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2

mal resistivity Rb between said heat dissipation plate 2
and the heat dissipating assembly 7, which causes great
detriment to the heat dissipation qualities of the elec-
tronic component assembly.

Further, because the heat dissipating assembly 7 is
constituted as a separate component part, the number of
parts 1s increased over what would otherwise be the
case, and cost and complication of the electronic com-
ponent assembly is accordingly increased. Further, the
usability and the assemblability of the electronic com-
ponent assembly are deteriorated.

In FIG. 11 of the accompanying drawings, a sche-
matic front sectional view of another typical prior art
type electronic component assembly is shown for ex-
plaining the particular thermal deficiencies appertaining
thereto. In this construction, a power semiconductor
device 44 such as a triac, which is prone to generate a
considerable amount of heat during operation, is
mounted to the upper surface in the figure of an electri-
cally insulating plate 43. This insulating plate 43 is then
mounted with its lower surface on the upper surface of
a heat dissipation plate 42 which is fixedly secured to a
case 41 to constitute the bottom thereof. A printed
circuit board 46 is fixedly secured on the inside of the
case 41, and various electronic components such as
shown by the reference numeral 45 are mounted on said
printed circuit board 46. Further, a metallic boss 48
formed with a screwed hole into which is to be thread-
ingly engaged a male screw 47 is provided to the case
41, and said metallic boss 48 is electrically connected to
a lead portion of the power semiconductor device 44,
for instance to a first anode thereof, by a connecting
conductor 30, and a cover 51 is fitted over the open top
of the case 41.

According to such a structure, some heat dissipating
effect is provided for the power semiconductor device
44 via the connecting conductor 50 and metallic boss
48. However, a problem exists with manufacturing the
device, since the soldering of the one end of the con-
necting conductor 50 to the metallic boss 48 is rather
difficult, because said metallic boss 48 provides a heat
sink which absorbs the heat of soldering to a consider-
able extent.

Another problem that has occurred with such a elec-

tronic component assembly is that, since the heat dissi-
pation surface therefor is substantially completely ex-

posed, there is a significant risk of a user or some other
person coming into contact with said heat dissipation
surface, and in such a case said person may quite likely
be injured, for instance may be burnt or scorched.

Yet another problem that has occurred with such a
electronic component assembly relates to the molding
process for the case components thereof. Molding of
such parts (typically made of synthetic resin) is never
perfectly accurate, and allowance should be made in the

design for the fact that the parts may have fairly wide
variation.

SUMMARY OF THE INVENTION

Accordingly, it is the primary object of the present
invention to provide an electronic component assembly,
which avoids the above described problems.

It 1s a further object of the present invention to pro-
vide such an electronic component assembly, which has
a reduced number of component parts.

It 1s a further object of the present invention to pro-

vide such an electronic component assembly, which is
cheap.
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It 15 a yet further object of the present invention to
provide such an electronic component assembly, which
1S easy to assemble.

It 1s a yet further object of the present invention to
provide such an electronic component assembly, which
1s economical to manufacture.

It 1s a yet further object of the present invention to
provide such an electronic component assembly, which
has good usability and good assemblability.

It 1s a yet further object of the present invention to
provide such an electronic component assembly, in
which short circuiting is positively prevented.

It 1s a yet further object of the present invention to
provide such an electronic component assembly, in
which injury such as burning or scorching to a user or
other person is positively prevented.

According to the present invention, these and other
objects are accomplished by an electronic component
assembly, comprising: a body construction comprising a
planar base portion; a fin provided as projecting from
said planar base portion of said body construction; and:
a heat generating element fixedly attached to said planar
base portion of said body construction.

According to the present invention as described
above, since the heat generating element is fixedly at-
tached to the planar base portion of the body construc-
tion, there is a saving of component parts, with the
concomitant savings in assembly cost and difficuity, and
also the effectiveness of heat dissipation is maximized,
by elimination of the heat resistance provided by the
conventional type of heat dissipating plate provided in
the prior art. -

Further, according to a more specialized aspect of the
present invention, these and other objects are accom-
plished by an electronic component assembly as de-
scribed above, wherein said body construction com-
prises mutually opposing side walls rising from a surface
of said planar base portion opposite to said fin; or alter-
natively by such an electronic component assembly,
wherein said heat generating element comprises a lead
portion and an external terminal which is integrally
formed with said lead portion.

According to such a specialization of the present
invention, these mutually opposing side walls are very
helpful for further heat dissipation. And, further, since
the external terminal of the heat generating element is
integrally formed with the lead portion thereof, because
of the elimination of any soldering work the above

outlined problems associated with such soldering are
nullified.

Further, according to a yet more specialized aspect of

the present invention, these and other objects are ac-
complished by an electronic component assembly as
penultimately described above, further comprising: two
case portions each of which is formed with two vertical
wall portions, and each fitted with said vertical wall
portions thereof extending on the inward sides of said
mutually opposing side walls of said body construction
to define partitions between said side walls of said body
construction and the space defined inside said body
construction; a printed circuit board received in said
space defined inside said body construction; a cover
fitted on said body construction; and: a pair of C shaped
elastic engagement members formed on said cover,
detachably engaged to shapes formed on said mutually
opposing side walls of said body construction, and re-
taining said cover on said body construction.
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According to such a specialization of the present
invention, since a part of the case is made of case half
portions, mounting of the printed circuit board and of
the heat generating element is simplified and hence the
manufacturability is increased. And, since the vertical
wall portions of these case half portions extend on the
inward sides of said mutually opposing side walls of said
body construction to define partitions between said side
walls of said body construction and the space defined
inside said body construction, thereby said vertical wall
portions of said case half portions provide good and
effective insulation between the components housed in

said body construction, and said mutually opposing side

walls of said body construction which typically are
electrically conductive. Accordingly, short circuiting is
positively prevented.

Further, according to a yet more specialized aspect of
the present invention, these and other objects are ac-
complished by an electronic component assembly as
first described above, further comprising a protective

~ cover fitted over said fin; and desirably said protective
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cover may be pierced with a hole not in register with
said fin.

According to such a specialization of the present
invention, since the protective cover is fitted over the
fin, no person can touch said fin by accident. Accord-
ingly, injury such as burning or scorching to a user or
other person is positively prevented. And, if the cover is
as is desirable formed as pierced with said hole not in
register with said fin, then good ventilation for said fin
will be assured, thus promoting good cooling of the
electronic component assembly.

Further, according to another specialized aspect of
the present invention, these and other objects are ac-
comphished by an electronic component assembly as
described above, wherein said vertical wall portions of
sald two case portions are connected together; and in
this case said connected vertical wall portions of said
two case portions may advantageously be formed one
with an engagement groove and the other with an en-
gagement rnidge which engages with said engagement
groove; and even more advantageously said other one
of said connected vertical wall portions of said two case
portions may be further formed one with a stop ridge
which engages with said engagement ridge, when said
engagement ridge 1s engaged with said engagement
groove. |

According to such a specialization of the present
invention, even if the vertical wall portions of the two
case portions are poorly manufactured or become dis-
torted, nevertheless said vertical wall portions can be
effectively and securely engaged together.

Further, according to yet another specialized aspect
of the present invention, these and other objects are
accomplished by an electronic component assembly as
first described above, further comprising a printed cir-
cuit board received in a space defined inside said body
construction, and an insulating member fitted between
said printed circuit board and said heat generating ele-
ment; and desirably said insulating member may be
formed wih a circumferential wall, and/or with an aper-
ture for connecting said printed circuit board to said
heat generating element, and/or with internal dividing
and insulating walls. Such an insulating member serves
for providing good insulation between the heat generat-
ing element and the printed circuit board, and can serve
for insulating different ones of said heat generating
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elements from one another or from the outer electro-
conductive case of the electronic component assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be shown and de-
scribed with regard to certain of the preferred embodi-
ments thereof, and with reference to the illustrative
drawings, which however should not be considered as
hmatative of the present invention in any way, since the
scope of the present invention is to be considered as
being delimited solely by the accompanying claims,
rather than by any particular features of the disclosed
embodiments or of the drawings. In these drawings:

'FIG. 11s a front view of a first preferred embodiment
of the electronic component assembly of the present
invention;

FIG. 2 is an exploded perspective view of said first
preferred embodiment electronic component assembly;

FIG. 3 is a thermal equivalent diagram for explaining
the thermal resistivity properties of said first preferred
embodiment electronic component assembly;

FIG. 4 is an exploded perspective view of a second
preferred embodiment of the electronic component
assembly of the present invention; .

FIG. § 1s an exploded perspective view of a third
preferred embodiment of the electronic component
assembly of the present invention;

FIG. 6 relates to the prior art, and is a front view of
a conventional electronic component assembly:;

FIG. 7 similarly relates to the prior art, and is a ther-
mal equivalent diagram, similar to FIG. 2 for the first
preferred embodiment of the present invention, for
explaining the thermal resistivity properties of said
prior art electronic component assembly shown in FIG.
6; |

FIG. 8 1s an exploded perspective view of a fourth

preferred embodiment of the electronic component
assembly of the present invention;

FIG. 9 i1s a schematic front sectional view of said
fourth preferred embodiment electronic component
assembly;

FIG. 10 is a schematic side sectional view of said
fourth preferred embodiment electronic component
assembly;

FIG. 11 relates to the prior art, and is a schematic
front sectional view of a known type of electronic com-
ponent assembly:;

FIG. 12 is an exploded perspective view, similar to
FIG. 9 for the fourth preferred embodiment, showing a
fifth preferred embodiment of the electronic component
assembly of the present invention, said fifth preferred
embodiment electronic component assembly further
including a protective shield cap for its fins;

FIG. 13 is a schematic front sectional view, similar to
FIG. 10 for the fourth preferred embodiment, showing
said fifth preferred embodiment electronic component
assembly;

FIG. 14 is a schematic side sectional view, similar to
FIG. 11 for the fourth preferred embodiment, showing
said fifth preferred embodiment electronic component
assembly;

F1G. 15 1s a perspective view of said protective shield
cap as seen from the bottom;

FIG. 16 1s an exploded perspective view, similar to
FIGS. 9 and 12 for the fourth and fifth preferred em-
bodiments respectively, showing a sixth preferred em-
bodiment of the electronic component assembly of the
present invention, said sixth preferred embodiment elec-
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6

tronic component assembly further including an inter-
mediate insulating case;

FI1G. 17 1s a schematic front sectional view, similar to
FIGS. 10 and 13 for the fourth and fifth preferred em-
bodiments respectively, showing said sixth preferred
embodiment electronic component assembly; and:

FIG. 18 1s a schematic side sectional view, similar to
FIGS. 11 and 14 for the fourth and fifth preferred em-
bodiments respectively, showing said sixth preferred
embodiment electronic component assembly.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention will now be described with
reference to the preferred embodiments thereof. FIG. 1
shows the first preferred embodiment of the electronic
component assembly of the present invention in front
view, and FIG. 2 is an exploded perspective view of
said first preferred embodiment; in these figures, parts
corresponding to parts of the prior art described above
with reference to FIGS. 5§ and 6 are denoted by the
same reference numerals, and detailed description
thereof 1s omitted here.

Thus, in these figures, the reference numeral 4 de-
notes a power semiconductor device such as a thyristor,
and said power semiconductor device 4 is fixedly at-
tached to the upper surface in FIG. 1 of an insulating
plate 3, the lower surface of which is directly fixedly
mounted on the inner surface (the upper surface in said
figure) of the bottom portion 5 of a case 1 for the elec-
tronic component assembly. And, in order to encourage
the dissipation of heat, the outer surface (the lower
surface in F1G. 1) of said bottom portion 5§ of said case
1 of the electronic component assembly is provided
with a plurality of heat dissipation fins 6, for cooling
said electronic component assembly by the circulation

of atr therethrough: thus, these fins 6 and the bottom
portion 5§ of the case 1 together again constitute a heat

dissipating assembly 7 which typically is integrally
formed. In mounting this electronic component assem-
bly to an electronic system, again typically the base § of
the electronic component assembly is mounted to a base
board with the fins 6 protruding.

In manufacturing and assembling this electronic com-
ponent assembly, if for example the heat dissipating
assembly 7 1s made of material such as copper, then the
insulating plate 3 is typically soldered directly thereto
as 1t 1s; while if on the other hand said heat dissipating
assembly 7 1s made of material such as aluminum which
1s unsuitable for soldering, then said insulating plate 3 is
typically soldered thereto after being surface processed
by plating of some material such as nickel thereon.
Thereafter, the power semiconductor device 4 is fixedly
secured to the insulating plate 3 by soldering, and, after
connecting the terminals of some typical control cir-
cuitry (not particularly shown) to the case 1 and to the
power semiconductor device 4, the case 1 is bonded to
the heat dissipating assembly 7. This heat dissipating
assembly 7 may advantageously be made by cutting a
length of extruded material into pieces of appropriate
length.

According to this shown structure, since the conven-
tional type of heat dissipating plate is eliminated from
the structure, and the heat dissipator is integrated, a
heat dissipating performance of a certain realistic level
1s definitely assured, and not only the usability in
mounting this device into an electronic system is
achieved, but also a reduction in cost is obtained and the
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total number of component parts is minimized. In par-
ticular, as is illustrated by the thermal equivalent dia-
gram of FI1G. 3. Specifically, there is present a thermal
resistivity denoted as Ra between the power semicon-
ductor device 4 and the heat dissipating assembly 7, and
also a series connected thermal resistivity denoted as Rc
between said heat dissipating assembly 7 and the atmo-
sphere denoted as 8, and accordingly the previously
present thermal resistivity denoted as Rb between the
heat dissipation plate 2 and the heat dissipating assembly
7 has been eliminated. Thereby, the reliability and the
quality of heat dissipation are much improved, and
there is presently a much lower total overall thermal
resistivity between the power semiconductor device 4
and the atmosphere 8 than in the prior art, and this
causes the heat dissipating effect to be relatively excel-
lent.

This heat dissipating performance can be further
improved, according to a particular specialization of the
present invention, by conducting an alumite process on
the heat dissipator, i.e. by coating of aluminum oxide
thereon. |

FIG. 4 shows an exploded perspective view of a
second preferred embodiment of the electronic compo-
nent assembly of the present invention. In this second
preferred embodiment, the power semiconductor de-
vice i1s a commercially available mold type device. If
this device 9 is not insulated, an insulating plate 3 as
utilized in the first preferred embodiment described
above may be used, as shown in FIG. 4. Thus, again the
benefit of high heat dissipation provided by the present
invention is available. |

On the other hand, in FIG. 5, which shows an ex-
polded perspective view of a third preferred embodi-
ment of the electronic component assembly of the pres-
ent invention, since in this third preferred embodiment
the power semiconductor device is a commercially
available insulated device 10, no isulating plate as uti-
hized 1n the first and second preferred embodiments
described above is required, and as shown in FIG. 4,
since the case itself may be used as the insulating plate,
the power semiconductor device 10 may be directly
bonded to the planar base portion 2 of the heat dissipa-
tion assembly 7. Again, the benefit of high heat dissipa-
tion provided by the present invention is available.

Now, in FIG. 8, there is shown an exploded perspec-
tive view of a fourth preferred embodiment of the elec-
tronic component assembly of the present invention,
while FIG. 9 is a schematic front sectional view of said
fourth preferred embodiment electronic component
assembly and FIG. 10 is a schematic side sectional view
of said fourth preferred embodiment electronic compo-
nent assembly. In these figures, the reference numerals
do not particularly correspond to those utilized in the
descriptions and the drawings relating to the first three
preferred embodiments as detailed above.

Herein, the reference numeral 1 denotes a main case
member of the electronic component assembly, which is
an integral member formed with a base portion 2
formed generally as a rectangle, two side wall portions
3 rising from opposite sides of said rectangular base
portion 2 and opposing one another, and a plurality of
fins 4 extending from the surface of said rectangular
base portion 2 on the opposite side from said side wall
portions 3. Such a case member construction can be
easily formed by cutting a length of extruded material
Into pieces of appropriate length.
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8

An electrically insulating plate 5 is fixedly attached to
the upper surface in the figures of this base portion 2 of
the main case member 1, and three (in this fourth pre-
ferred embodiment) semiconductor devices 6;, 637, and
63 such as triacs which correspond to the three phases of
three phase AC current are fixedly attached to the
upper surface in the figures of this electrically insulating
plate §. Each of these three triacs 61, 65, and 63 has a
respective first anode lead portion 71, 72, and 73 project-
ing from it and at the ends of said first anode lead por-
tions 71, 72, and 73 there are formed respective external
terminals 8;, 8, and 8;. Similarly, each of the three
triacs 61, 6, and 63 has a respective second anode lead
portion 91, 92, and 93 projecting from it in the opposite
direction from said first anode lead portions 7;, 72, and
73, and at the end of said second anode lead portions 91,
9,, and 93 there are formed respective external terminals
10;, 10, and 10s. The triacs 6;, 62, and 63 further have
upwardly projecting gate lead portions 11, 113, and
113 which are connected to a printed circuit board to be
described shortly. And the reference numeral 12 de-
notes a terminal fixing screw which, although this is not
particularly shown, is screwed into a typical one of the
first anode external terminals 8;, 8>, and 83; in fact, all
side first anode external terminals 81, 82, and 83 have
such terminal fixing screws associated with them, al-
though said screws are not shown in the figure. Simi-
larly, the reference numeral 13 denotes a terminal fixing
screw which, although this is not particularly shown, is
screwed into a typical one of the second anode external
terminals 104, 103, and 103; in fact, all said second anode
external terminals 10;, 105, and 103 have such terminal
fixing screws associated with them, although said
screws are not shown 1in the figure.

Two case side members 14 and 15 are provided, one
at each of the sides of the rectangular base portion 2 not
taken up by the side wall portions 3. Each of these case
side members 14 and 15 is made of an electrically insu-
lating material such as synthetic resin, and the case side
member 14 is made with fitting notches 16 for the first
anode external terminals 8, 8,, and 83, while similarly
the other case side member 15 is made with fitting
notches 17 for the second anode external terminals 10;,
10, and 10;. And from the two ends of the case side
member 14 there are two projecting vertical (in the
figures) side wall portions 172 and 175, while similarly
from the two ends of the other case side member 15
there project two vertical (in the figures) side wall por-
tions 18g and 185b. These side wall portions 17a, 17b and
184, 18b extend parallel to the two side wall portions 3
which rise from the opposite sides of said rectangular
base portion 2 on the inside sides of said side wall por-
tions 3, so as to define insulating barriers between said
side wall portions 3 and the components within the
main case member 1 of the electronic component assem-
bly. The ends of the side wall portions 17a and 182 are
engaged to one another by a ridge portion 19 formed on
the inside side of the side wall portion 174 and a groove
portion 20 formed on the outside side of the side wall
portion 184, while similarly the ends of the side wall
portions 175 and 18b are engaged to one another by a
ridge portion 19 formed on the inside side of the side
wall portion 17b and a groove portion 20 formed on the
outside side of the side wall portion 185. Thereby, the
two case side members 14 and 15 are tightly held to-
gether towards the center of the electronic component
assembly, so as to clamp the two side wall portions 3
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between them and thereby to be held in position se-
curely.

The reference numeral 21 denotes a printed circuit
board, on which various component parts 22 for cir-
cuitry are mounted. This printed circuit board 21 is §
accomodated in the main case member 1 of the elec-
tronic component assembly over the insulating plate S
and the triacs 61, 62, and 63 mounted thereon, and a
plurality of external terminals 23;, 235, 233, and 234 on
the one side thereof and 24, 24,5, 243, and 244 on the
other side of said printed circuit board 21 are connected
to said components mounted thereon. And the refer-
ence numeral 25 denotes a terminal fixing screw which,
although this is not particularly shown, is screwed into
a typical one of the external terminals 23;, 237, and 233;
in fact, all said external terminals 23;, 23>, and 233 have
such terminal fixing screws associated with them, al-
though said screws are not shown in the figure. Simi-
larly, the reference numeral 26 denotes a terminal fixing
screw which, although this is not particularly shown, is
screwed 1nto a typical one of the external terminals 24,
24,, and 24;; in fact, all side external terminals 24, 24,
and 243 have such terminal fixing screws assoctated
with them, although said screws are not shown in the
figure.

The reference numeral 27 denotes a cover made of an
electrically insulating material such as synthetic resin,
which i1s fitted over the open top of the main case por-
tion 1, and the outer surface 274 of this cover 27 is
formed so as to be detachably mounted to a rail or the
like, not shown in the drawings, via a movable piece 28
for engagement. And the side edges of the cover 27 are
formed with C shaped elastic rails 29 which can be
detachably engaged with flanges 3a, 3a provided on the
outwardly facing surfaces of the side wall portions 3 of 35
the main case member 1 of the electronic component
assembly, so as to retain the cover 27 on the top of said
electronic component assembly.

According to the above explained structure for the
electronic component assembly, by fitting the two case 40
side members 14 and 15 together from opposite sides of
the electronic component assembly and connecting said
two case side members 14 and 15 together, and by fixing
the insulating plate 5 and the triacs 6;, 67, and 63
mounted thereon to the internal surface of the bottom
wall portion 2 of the main case member 1, a well defined
space is provided for accomodating the printed circuit
board 21 and the components affixed thereto, and manu-
facture is made easy. Further, according.to this con-
struction, it 1s possible to set the external terminals 8,
8,, 83, 101, 10, and 103 well as the triacs 61, 62, and 63 on
the side of the case 1. In this case, since the lead portions
71, 72, and 73 and 94, 9,5, and 9; of the triacs 61, 6>, and
63 are integrally formed with the external terminals 8;,
82, and 83 and 104, 10,, and 103 respectively, no prob-
lems arise with- soldering work (which is not now re-
quired at all for these terminals) as were detailed with
regard to the prior art of FIG. 11, and the assembly of
this electronic component assembly can be performed
quickly and easily.

Furthermore, since heat from the triacs 6;, 6>, and 63
evolved during operation thereof is dissipated through
the bottom wall portion 2 of the main case member 1,
and also through the opposing side walls 3 thereof, and
since the fin portions 4 are integrally formed on the
outer surface of said bottom wall portions 2, the heat
dissipation effect is very excellent. This heat dissipation
effect is enhanced by the fact that the electronic compo-
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nent assembly 1s mounted by the top surface 27z of the
cover 27 being mounted to a mounting member not
shown such as a rail, which causes the fins 4 to be pro-
truded well away from said mounting member and thus
to provide good heat dissipation. X
Further, although since the electroconductive oppos-
ing side wall portions 3 are formed integrally with the
bottom portion 2 of the main case member 1 and with
the fin portions 4 this member necessarily becomes
somewhat heavy, nevertheless since the cover 27 is well
and securely clipped and clamped to said main case
member 1 by the C shaped elastic engagements pieces
29 and the flanges 3a of the opposing side wall portions
3, play therebetween 1s absorbed and appropriate en-
gagement of the two members can be achieved.
Furthermore, since the lead portions 74, 72, and 73and
91, 97, and 93 of the triacs 6;, 63, and 63 are arranged

~ along near the internal surfaces of the electroconduc-

tive opposing side wall portions 3, if nothing were done
to prevent it, a possibility of a short circuit might exist;
but, because the vertical side wall portions 17q, 176 and
184, 185 are provided as insulating partition walls, no
such possibility substantially exists. Further, because
gaps shown as G 1n FIG. 10 are provided between said
main case member 1 electroconductive opposing side
wall portions 3 and said vertical side wall portions 174,
176 and 18a, 18b, so as to define electrically insulating
spaces, thereby a further safeguard against short circuit-
ing 1s made available.

Now, in FIG. 12, there is shown an exploded per-
spective view of a fifth preferred embodiment of the
electronic component assembly of the present inven-
tion, while FIG. 13 is a schematic front sectional view
of said fifth preferred embodiment electronic compo-
nent assembly and FIG. 14 is a schematic side sectional
view of said fifth preferred embodiment electronic com-
ponent assembly. In these figures, reference numerals
particularly correspond to those utilized in the descrip-
tions and the drawings relating to the fourth preferred
embodiment as detailed above.

This fifth preferred embodiment differs from the
fourth preferred embodiment discussed and illustrated
above, only in that the inner surfaces of the outermost
two ones 4/ and 4n of the fins 4 are formed with grooves
3 on them, and a box shaped insulating safety cover 30
is provided over the fins 4, with elastic projections 32
extending from opposing ones of its sides and formed
with engaging ribs 324, adapted to clippingly engage
with the grooves 33 on the outermost two fins 4/ and 4»
so as to retain the box shaped insulating safety cover 30
over the fins 4. The cover 30 is shown in perspective
view 1n FIG. 15. Further, the bottom of the insulating
safety cover 30 is formed with a number of holes 31
which oppose the spaces between the fins 4, i.e. do not
oppose the fins 4 themselves. According to such a con-
struction, this insulating safety cover 30 is effective for
preventing a person from touching the fins 4 and being
mjured or burnt or scorched thereby. Yet, via the holes
31, the fins 4 can receive an adequate amount of cooling.
An additional advantage of this construction is that the
external surface of this safety cover 30 is available for
display purposes, such as for the affixing of a sticker 34
as shown in FIG. 15 for indicating information about
the electronic component assembly, or for advertising
or the like. A mark area 35 is also provided for the use
of the user of this electronic component assembly:;
thereby the usability of the electronic component as-
sembly is even further enhanced.
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Now, m FIG. 16, there is shown an exploded per-
spective view of a sixth preferred embodiment of the
electronic component assembly of the present inven-
tion, while FIG. 17 1s a schematic front sectional view
of said sixth preferred embodiment electronic compo-
nent assembly and FIG. 18 is a schematic side sectional
view of said sixth preferred embodiment electronic
component assembly. In these figures, reference numer-

als particularly correspond to those utilized in the de-

scriptions and the drawings relating to the fourth pre-
ferred embodiment as detailed above.

This sixth preferred embodiment differs from the
fourth preferred embodiment discussed and illustrated
above, In two ways. _

First, the engagement between the ends of the side
wall portions 17¢ and 18a is performed by a different
construction to that of the fourth and fifth preferred
embodiments. In detail, the side wall portion 17a is
formed with a ridge portion 190 on its inside side, and a
groove portion 20 is formed on the outside side of the
side wall portion 184, and further a stop ridge 201 is
formed on said outside side of said wall portion 18a.
Similarly, the ends of the side wall portions 175 and 185
are engaged to one another by a ridge portion 190
formed on the inside side of the side wall portion 185, a
groove portion 20 formed on the outside side of the side
wall portion 175, and further a stop ridge 201 formed on
said outside side of said side wall portion 174. During
fitting, the ridge portions 190 snap into the correspond-
ing ones of the groove portions 20, with the ends of said
ridge portions 190 abutting against the corresponding
ones of the stop ridges 201. Thereby, the two case side
members 14 and 15 are even more definitely and posi-
tively tightly held together towards the center of the
electronic component assembly, so as to clamp the two
side wall portions 3 between them and thereby to be
held in position securely.

‘Thus, this construction means that, even if the side
wall portions 17z and 18a of the two case side members
14 and 15 are poorly formed during the molding process
therefor and become somewhat distorted, because of
the positive snap together action outlined above, secure
engagement of said side wall portions 17a and 18a to-
gether will in any case be assured.

Next, this sixth preferred embodiment of the elec-
tronic component assembly of the present invention is
also distinguished, in that between the insulating plate 5
with the triacs 63, 62 and 63 mounted thereon, and the
printed circuit board 21, there is fitted a box shaped
insulating case 30 made of an insulating material such as
synthetic resin. This insulating case 30 has a circumfer-
ential wall which surrounds the lead portions 71, 72, 73
and 91, 92, and 93 of the triacs 63, 67, and 63, and forther
has a pair of division walls 32 for separating each of said
triacs 61, 62, and 63 and its associated lead portions from
its neighbor or neighbors which, as mentioned above,
are associated with different phases of three phase AC
power. And the bottom wall 305 of the insulating case
30 is also formed with holes 31 for passing the gates 11;,
115, and 113 of the triacs 6;, 62, and 63, and further the
printed circuit board 21 i1s formed with holes 21ag for
passing said gates 11, 113, and 113 of said triacs 61, 63,
and 6. ,,

In assembling this electronic component assembly,
the three triacs 6;, 62, and 63 are fixedly secured to the
internal surface of the bottom wall portion 2 of the main
case member 1 by way of the electrically insulating
plate §, and then the two case side members 14 and 15
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are inserted from the opposite sides of said bottom wall
portion 2 and are coupled together as described above.
After fitting the insulating case 30 in between the two
case side members 14 and 15 over the triacs 6;, 62, and
63, the printed circuit board 21 is fitted thereover, and
the gates 11, 11,5, and 113 of the triacs 61, 6>, and 63 are
passed through the holes 21a on said printed circuit
board 21 and are connected to appropriate components
thereon. Lastly, the cover 27 is fitted over the top of this
electronic component assembly, by the engagement
pieces 29 thereof being fitted to the engagement nbs 3a
of the side wall portions 3. -

In this sixth preferred embodiment of the electronic
component assembly of the present invention, if no such
case as the insulating case 30 were provided, since the
printed circuit board 21 is typically installed with its

printed surface downwards, there might be a nsk that

the lead portions 71, 72, 73 and 94, 93, and 93 of the triacs

- 61, 62, and 63 would short circuit on portions of said
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printed circuit board 21. However, since the insulating
case 30 is provided, this danger is positively prevented.
And, since this insulating case 30 has a circumferential
wall which surrounds said lead portions 7, 72, 73and 9y,
9,, and 93 of the triacs 63, 67, and 63, the insulation be-
tween said lead portions and the electroconductive wall
portions 3 of the main case member 1 is even further
improved. Since said insulating case 30 further has a
pair of division walls 32 for separating each of said
triacs 61, 67, and 63 and its associated lead portions from
its neighbor or neighbors which are associated with
different phases of three phase AC power, good insula-
tion between said three different AC phases is also en-
sured.

Although the present invention has been shown and
described in terms of certain preferred embodiments
thereof, and with reference to the appended drawings, it
should not be considered as being particularly limited
thereby. The details of any particular embodiment, or of
the drawings, could be varied without, in many cases,
departing from the ambit of the present invention. Ac-
cordingly, the scope of the present invention is to be
considered as being delimited, not by any particular
perhaps entirely fortuitous details of the disclosed pre-
ferred embodiments, or of the drawings, but solely by
the legitimate and properly interpreted scope of the
accompanying claims, which follow.

What is claimed 1is:

1. An electronic component assembly, comprising:

a body construction which comprises a planar base
portion having first and second opposed surfaces,
an upper cover portion, which overlies the first
surface of said planar base portion, and a fin pro-
jecting from the second surface of the planar base
portion, the body construction having an interior
space defined therein;

an insulation plate member having a first surface
secured directly to the first surface of the planar
base portion; and

a heat generating element completely and directly
secured to the insulating plate member, the heat
generating element being completely enclosed
within the space defined in the body constructing;

wherein said body construction comprises mutually
opposing side walls rising from a surface of said
planar base portion opposite to said fin.

2. An electronic component assembly, comprising:

a body construction which comprises a planar base
portion having first and second opposed surfaces,
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an upper cover portion, which overlies the first
surface of said planar base portion, and a fin pro-
jecting from the second surface of the planar base
portion, the body construction having an interior
space defined therein;

an msulating plate member having a first surface
secured directly to the first surface of the planar
base portion;

a heat generating element completely and directly
secured to the insulating plate member, the heat
generating element being completely enclosed
within the space defined in the body construction;

a printed circuit board, mounted on said insulating
plate member having said heat generating element
thereon, received in a space defined inside the body
construction; and

an insulating member fitted between the printed cir-
cutt board and said heat generating element,
wherein the insulating member has a circumferen-
tial wall and further has internal dividing and insu-
lating walls for separating said heat generating
element from another hear generating element.

3. An electronic component assembly according to
claim 2, wherein said insulating member is formed with
an aperture for connecting said printed circuit board to
said heat generating element.

4. An electronic component assembly, comprising:

a body construction which comprises a planar base
portion and mutually opposing side walls rising
from a surface of the planar base portion;

at least one fin projecting from the planar base por-
tion of the construction opposite the side walls;

a heat generating element fixedly attached to the
planar base portion of the body construction;

at least two case portions each of which is formed
with at least two vertical wall portions, and each
fitted with the vertical wall portions thereof ex-
tending on the inward side of the mutually oppos-
ing side walls of the body construction to define
partitions between the side walls of the body con-
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a cover having engagement member means formed
thereon for retaining the cover on the body con-
struction.

3. An electronic component assembly, comprising:

a body construction which comprises a planar base
portion and mutually opposing side walls rising
from a surface of the planar base portion;

at least one fin projecting from the planar base por-
tion of the construction opposite the side walls;

a 'heat generating element fixedly attached to the
planar base portion of the body construction;

at least two case portions each of which is formed
with at least two vertical wall portions connected
together, and each fitted with the vertical wall
portions thereof extending on the inward side of
the mutually opposing side walls of the body con-
struction to define partitions between the side walls
of the body construction and a space defined inside
the body construction;

a printed circuit board accommodated in the space
defined inside the body construction; and

a cover having engagement member means formed
thereon for retaining the cover on the body con-
struction.

6. An electronic component assembly according to
claim §, wherein said heat generating element comprises
a lead portion and an external terminal which is inte-
grally formed with said lead portion.

‘7. An electrode component assembly according to
claim §, wherein comprising a protective cover fitted
over said fin. |

8. An electronic component assembly according to
claim 7, wherein said protective cover is pierced with a
hole not in register with said fin.

9. An electronic component assembly according to
claim §, wherein said connected vertical wall portions
of said two case portions are formed one with an en-
gagement groove and the other with an engagement
ridge which engages with said engagement groove.

10. An electronic component assembly according to
claim 9, wherein said one of said connected vertical
wall portions of said two case portions is further formed
with a stop nndge which engages with said engagement
ridge, when said engagement ridge 1s engaged with said

engagement groove.
¥ % * *
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